Conditional spore cortex-less mutants of Bacillus sphaericus 9602.
Lysine-requiring mutants of Bacillus sphaericus 9602 were isolated and classified into three groups by their mutation site in the pathway of lysine biosynthesis. The Group I mutant lacks meso-alpha, epsilon-diaminopimelic acid (meso-Dap) decarboxylase activity, but Group II and III mutants have a normal level of Dap decarboxylase activity. A Group II mutant makes dipicolinic acid from an intermediate in the lysine pathway, but Group III mutants do not. In the absence of meso-Dap in the culture, muramic lactam content in the spore cortex of Group II and III mutants is very low, compared to the wild type content. Addition of meso-Dap to the culture causes an increase of muramic lactam content. Since meso-Dap is detectable only in the spore cortex of B. sphaericus 9602, almost all of the muramic lactam in the spore is probably also located in the cortex. Group I mutants grown in the presence of L-lysine sporulate normally. Group II and III mutants produce oval and nonrefractile spores under the same conditions but the addition of meso-Dap to the culture results in the production of round and refractile spores. Thus, the presence of cortex in the spore is essential to give the round and refractile spores in B. sphaericus. The presence of cortex is also required for the accumulation of dipicolinic acid in the sporulating cells. Furthermore, 1-octanol resistance of the spore depends only on the presence of cortex but both cortex and dipicolinic acid are required for heat resistance of the spore.